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ORJECTIVES

Lactate is c(onverted TO Pyrun@te and tnemn uwndergofs 3 Series of reverse
giycolyue Steps. O SUNThESite giuwsSe.

Gluconengenesis ocuurs PrmManiy in e liver and Kidmey.

Mitochondna and Cytoplasm 3re the Parts of The cell T3t parddpate in gluconed genesis

CoOMMON PRECURSORS = Lactate (comes from €Xerdsing musces, 3anagvbic glywolysis im R&Cs)
Pyraate * precursoes (@ywolysis) + Pentoses + other Hexoses

Amino Aads ( Proteins)
aycerol (tngiycerides))
PropionaTe lodd - Numbered fatuy aads)

RREVERSIBLE STEPS OF GLYCOLYSIS
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Lmarate denydrogenase) => M= PYru@te — OXac. e GRS
C= Malate — Oxac. — PEP + COZ
@ L onis ©oRIMQg
GLUCONEOGENESIS noerated
san ANAPLEROSIS JVes rxm.
Pyruvate Carbowylase PyrunaTe carooxyylase w PUrLGETE forward

produces oraloacetate (13eK) Carboxyldse is 3
wren SuMmuiated oy reguiatony eniyme.
3cetyl CoA (needed for ACeTy! COA (S 3 tHModudator.
essertal TCA (Ttermediate) Bioun is required 3s 3
Also, ATP is needed. coenyMmMe.

3ddds QT To PyruNaTe

in e Mitoghondrid



CONVERSION OF PYRUVATE — 5 PHOSPHOENDOL PYRUATE

PYRUN . = bloun
® - cAg sorTLAsE L PEMTTIME b
Pyruvate + COZ + ATP —— 5 ©OxaloaceTate + ADP + P
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@ OX3103CeTAaTe + NADH + 1™ 5 Malate + NAD™T
M 3late Denydrogenase

L5 T3NSP. DUWT TO c,vgcop\aSm

@ Maiate + NADT > OXAIOBCETATE + NADH + H*
M3late Dehydrogenadse BUTSibE of
e MITOCH ONDR A
Mg
@ Owawacetate + GTP > PhosphoenolpynVaTe + Cop + CiDP
PEPCK

@ Acetgy!l CoA CAaNNoT be used 3s 3 Precursor for Qiuconeogenesis because the TCA ycie
owdizes iT compietely to COZ 3Nal H20. As such, even numbered fatoy aduds canmot
e precursors since othedre Catabolized To acetyl CoA LTS,

@ AceTul CoA 1S 2 () Moduiator OF PYRLLVETE CBrboKylase. WITIoUT T, TR entyme
Wowld. Mot be dble o BUpass Tre conversion ©f PYruNaTe TO PNOSEND enolpyrun@te.
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A reactions (+ Coz) = Carboxyl group bournd To tysine
\L residues of Te entgyme

@ Pyrunate —> OxalcaceTtate Un Mtochondrad

* gisun parucipadtes in carboxyiado

@ Acewyl CoA—> Malony( CoA (Ace in FA Syroes's)
> succingl CoA (TCA Qyae)

@ Proplonul oA + CO2

malate Vi@ malate dehgydrogenase. Then, Te

cetate is fIrsT wonyerted
@ oxawa s Through e M3aiate Sihutde, TS Then
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Even -numbered fatty dads 3nMot form glucose because ey INTERM EDIATE

ace catabolized to 3CeTY! CoA UNITS TN3AT are fully oxidited
2C0O, and H,0O i Tthe TCA Cycle.



GULUCOSE - b- PHOSPHATASE . TNiS W3y, TR orgdns Can use giucose SORIY for NRG

(nore willl be exported To Te wer).

@ Lactate (from muscies) 1S wnverted in Te ver. Alanine s nuered Primaniy in

The WIVer ) Someumes M e K\dneg:,_
Botn 3re converted wo PYUVATE =5 &ventudliy symthesizes rew glucose

@ For Trgiycende symTresis, glycerol (s meeded for Te backkbone. However, in ddipose
TSSUe, glycerol kMmase (tnuygme) i NOT PresenT SO glycerol cant be phosphonylated

S0 DHAP WortT b€ syrthesited. Therefore, giucose is needed for Synmthesizing DHAP
Wwhich can be onverted To glycerot- 3 - phosphate.
an be wonverted To TCA iMTermMedidTes by removal of The 3MINo group.

@ Amino Acds <
Everttudily, 3 Of e TCA inTtermeciates wliil generate oxaiodcetadte . Tnis Ccan be

T@Nsported outT of Te Mitochondsid and onverted ©o Maiate ( malate Shutte)
which glives rs€ To PEP vid PEPCK Thus proceeding wl te gluconeogenic b

@ PRIMARY CONTEOL STEP : Acety! CoA (+) moduwigtes puyruNaTe arboxylase

SECONDARY CONTROL STEP - reguiaton of Fructose-t,b - B\sphosphatase
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AMP
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> depleTion of NAD™T is bad bic TS
necessarny T conert lgetate o
pPUruNdTe. INhibluon of |actate
denydsoqQenase can 1€3d To lacuc
3adosts, hypogldecemia Or possiole Mg,



